tions. London, of course, has for centuries attracted foreign communities, many from the Mediterranean littoral. Patients with haemoglobinopathy may present in a variety of ways. For example, as radiologists we may be asked to perform barium studies on patients with unexplained anemia, with, in addition to a subnormal haemoglobin, low MCH and MCV and a film containing target cells. Our medical training has laid stress on the recognition of anemias which might indicate feecal blood loss due to an occult gastrointestinal neoplasm, but we should remember that much time and effort can be spent in the search for a nonexistent bowel carcinoma in a middle-aged man with a hemoglobinopathy.
The hTemoglobin molecule consists of a protein globin, and four haem groups, each with four pyrrol rings surrounding an iron atom. The protein moiety consists of 574 aminoacids arranged in four polypeptide chains, arranged in spirals. The different chains are designated by letters of the Greek alphabet, and the three normal hiemoglobins, A, A2 and F, each contain two alpha chains and differ only in their second pairs.
There are three types of haemoglobinopathy: (1) Thalasseemiasinherited defects of haemoglobin A synthesis resulting in the manufacture of inadequate amounts of alpha or beta chains.
(2) Haemoglobin variantsinherited defects of hemoglobin A synthesis resulting in structurally abnormal alpha or beta chains. All the variants analysed, so far, differ from hemoglobin A by only one aminoacid in the chain, e.g. hemoglobin S. (3) Combinations of thalasstemia and an abnormal heemoglobin.
Thalassxemia is a disease with an inherited defect of hemoglobin A synthesis which results in the manufacture of inadequate amounts of alpha or beta chains. The circulating hTemoglobin is thus not abnormal, but quantitatively reduced.
As a result, anxmia in the homozygote is more severe than in sickle-cell disease. The basic cause is unknown, but there is presumably a failure in the transmission of the genetic message from DNA to the ribosome via RNA. The homozygous condition, thalassemia major, is a severe disorder of infants and children and few survive to adulthood. The name thalassxemia, though coined by an American, is derived from the Greek word for the sea, and beta thalassemia is the classical Mediterranean anemia. The gene is also widely distributed throughout the Far East. Alpha thalassxmia is less easy to detect hematologically and in some areas of the United Kingdom has an incidence as high as one-half that of the beta variety (Raven & Tooze 1973) . The radiological features of thalassemia result from erythroid hyperplasia, secondary to a reduced red cell survival time. Expansion of the marrow volume may alter the facial appearance, with frontal bossing and a 'rodent' facies. The skull shows widened diploe, with the changes being seen earliest in the frontoparietal region, whilst the occipital bone is generally normal. Bone marrow expansion restricts the pneumatization of the paranasal sinuses, particularly the maxillary antra, and diffuse osteoporosis with thinning of the outer, and, to a lesser extent, the inner table is Cardiomegaly is common in thalassaemia major and the ribs are widened with thin cortices. The majoi sites of extramedullary hemopoiesis are abdominal, and hepatosplenomegaly results in a protuberant abdomen in the child. Occasionally, if the child survives to adolescence, rib expansion may become gross, and, rarely, paravertebral extramedullary erythropoiesis is seen in adults with bone marrow regression. The long bones show similar changes to the ribs, with loss of density, thinning of the cortex and defects of modelling. Premature fusion of growth plates is relatively common and may be eccentric (Currarino & Erlandson 1964) . The final stature tends to be short. A 'hair on end' appearance is exceptionally seen in the long bones. The short tubular bones of the extremities also show loss of modelling with coarse trabeculation and sometimes small subperiosteal pits containing erythropoietic tissue are obscrved (Fig 1) .
In sickle cell disease, the defect is due to substitution of valine for glutamine at sequence 6 in the beta chain. In addition to hxmolytic aneemia with erythroid hyperplasia, the characteristic of the trait and the disease is sickling of the erythrocytes. This sickling phenomenon was first observed in 1910 by J B Herrick, a Chicago physician, who described it as a minor peculiarity, believing that his work on coronary thrombosis would be more enduring. Sickling occurs in the presence of reduced oxygen tension and in vitro a solution of Hb S becomes a semisolid gel in such an atmosphere and it is presumed that this phenomenon produces distortion of the red cell. Hb S is widespread, being found throughout tropical Africa, in America and the Far East. The gene is perpetuated because of its tendency to afford some protection from the more severe attacks of malignant falciparal malaria. Increased breakdown of erythrocytes may lead to formation of gall-stones and erythropoiesis to hepatosplenomegaly, although in the homozygous disease recurrent infarction results in a small spleen. The presence of a large spleen in the older child or adult generally indicates a sickle heterozygote, e.g. Hb SC or Hb-thalassiemia.
Cardiomegaly is present in about 80 % of children with homozygous sickle cell disease from about 6 months of age. Possible causes are haemolytic anemia, obliterative pulmonary vascular disease and ischemic heart disease. Young children from late in the first year of age often present with the painful, swollen digits of sickle cell dactylitis (the 'hand-foot syndrome') resulting from bone infarction (Watson et al. 1963) . The erythroid hyperplasia being less than in thalassimia, there is lesser widening of the diploe and the 'hair on end' appearance is extremely rare. Vascular obstruction may produce renal papillary necrosis in both the trait and the disease. Infarction of the femoral head is found about 5 times more often in Hb SC disease than in homozygous (SS) sickle cell disease (Chung & Ralston 1969) , whilst in the trait it is exceptional. Bone infarction affects multiple bones and some radiographic change in the spine is common. Alteration of vertebral body shape is of three types: biconcave, as in thalasszemia; anterior wedging rarely; and the classical, squared depression of the centre of the vertebral end-plate (Fig 2) which, when present, usually indicates sickle-cell disease, although it has been described in thalassemia (Cassady et al. 1967 ). Reynolds (1966) has suggested that it is due to obstruction of the main arterial supply to this region, and that the less common, but analogous, appearance seen in the hands has the same mechanism of production ( Fig 3) . I believe that the dense plate in the floor of the depression represents a growth arrest line.
Osteomyelitis in sickle-cell disease is several hundred times as common as in the normal subject in the first two years of life. In Africa, it is predominantly due to salmonella infection, and probably results from microinfarcts of the bowel wall leading to bacterxmia. Clinical and radiological differentiation between a massive bone infarct and osteomyelitis is often difficult. In 1950, Wigh & Thompson reported linear lucencies in the bone cortex in salmonella osteomyelitis, but the value of the observation is limited as they are not often seen and may take 4-5 weeks to appear.
As radiologists, we may have the opportunity to be the first to suggest the diagnosis of sicklecell disease, and by so doing may protect the patient from conditions that would lead to increased morbidity, if not to death.
Schistosomiasis with Particular Reference to Pulmonary and Abdominal Lesions [Abridged]
Since some 10% of immigrants to the United Kingdom arrive from areas where schistosomiasis is endemic, it is perhaps surprising that this disease is not diagnosed more frequently. This may reflect a true low incidence, or spontaneous remission, but may be due to failure to consider this possibility. Endemic areas for schistosomiasis mansoni include the southern Caribbean, and East Africa, with coexistent himatobium in Uganda and parts of West Africa. The Indian subcontinent is not affected.
The pathological changes of chronic schistosomiasis mainly result from ovum deposition. The ova of Schistosoma mansoni are primarily deposited in large bowel submucous venules. Ova not escaping into the bowel incite a granulomatous reaction, resulting in polyp formation. Large polyps and strictures may simulate carcinoma. Periportal fibrosis results from repeated hepatic ovideposition via the portal venous system, with eventual portal hypertension and ascites. Portosystemic collateral formation allows access to the pulmonary circulation where pulmonary arterial hypertension may result.
Deposition of Schistosoma haematobium ova occurs predominantly in vesical and ureteric walls. Ureteric obstruction and vesicoureteric reflux are common. Vesical and ureteric calcification is an almost pathognomonic radiological feature. There is ready access to the pulmonary circulation from pelvic venous plexuses, so that pulmonary
